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ABSTRACT

The composition and cvolution of the subgenus Oligotrochus |genus
Myriotrachis (Myriotrochidae, Apodida, Holothurioidea)| are discussed. In
addition to the type species of the subgenus, M. (O.) vitreus (M. Sars, 1866),
two other species are transferred to this subgenus: M. (O.) clarki Gage et
Billett, 1986 and M. (O.) bathybins 1. L. Clark, 1920, Moreover, rwo new
species arc described: M. (0.) rotulus n.sp. from the West Galicia coast,
Spain, Northeast Atlantic and M. {O.) neocaledonicus n.sp. from the Loyalty
Istands Basin, New Caledonia, Pacific. A1, (O.) rorulus n.sp. is characterized
by wheels with “fused spokes”. The spolkes in these wheels are swollen and
sometimes are fused, leaving small aval holes near the hub. The number of
these holes corresponds fo the number of fused pairs of spokes and ranges
from two up to the total number of spukes. These wheels usually have less
hub perforacions than spokes, because not all of the spokes are fused. The
latter character and a smaller size of the wheels clearly differ M. rorulis from
M. bathybins and M. neocaledonicus. which have wheels with hub penetrared
by a complete cirele of perfornions, A, (O.) neocaledonions n.sp. is charcte-
rized by wheels with performed hub which closely resemble wheels of
M. (O.) bathybins, 1he oew species differs from M. (O.) batbybius in having
a smaller length of hub perforations and by the shape of these perforations
(triangular ar ovoid-triangular in AL (0.) wencaledonicus, and ovoid in
M. (O.) bathybius). An identificarion key for the species belonging to the
subgenus Oligotrochus is given.
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RESUME

Remargues sur le sous-genre Oligotrochus M. Sars, 1866 sensu Heding, 1935
(genre Myriotrochus, Holothurioidea, Myriotrochidae) et description de deux
nouvelles espéces.

La compaosition et I'évolution du sous-genre Myriorrochus du genre
Oligotrachus (Myriontrochidae, Apodida, Holothurioidea) sont disciitées. En
plus de A7 (O). witrens (M. Sars, 18606), l'espece-type du sous-gente, deux
autres espéces sont transférées dans ce suus-gcnrc 2 M.AO.) clavki Gage et
Billetr, 1986 cc AL (00.) bathybius H, L. Clask, 1920, De plus. deus espéces
nouvelles sont déerites ¢ AL (O} rotulus nsp. de la cote ouest de la Galice
(Espagne, Atkntique Nord-Est) et M. (O.) neocaledomiéus n.sp. du bassin des
iles Loyauié (Nouvelle-Calédonie, Pacifique). A (O.) rotulus n.sp. est carac-
térisée par des roues avee des “rayons fusionnés”. Les rayons dans ees roues
sont ¢largis dans la partie médiane, et fusionnent parfois, laissant de petits
trous ovoides pres du moyeu. Le nombre de ces trous correspond aw nombre
de couples de rayons fusionnés et varie de deux jusqu’au nombre complet des
rayons. Ces roues possédent habituellement moins de trous que de rayons, les
rayons n'étant pas fous fusionnés. Par ce dernier caractére et par la plus petite
dimension des roues, M. (0.} rotulus dittere done de AL (O.) bathybius ec de
M. (0.} nevealedanecns qui se caractérisent par des roues avec un cercle com-
plet de wous dans le moyeu. M. () neacaledonicus nasp. est trés proche de
M. (O.) bathybius, seules la dimension et la configuration de leurs trous res-
ent différentes ¢ chez M. (O.) neocalidonicns, ils sont plus petits et triangu-
laires, chez M. {QL) bathybuus, ils sonr ovoides ou ovoides-triangulaires. Une
clé des especes du sous-genre Oligotrochus est proposée.

INTRODUCTION

The genus Oligotrochus was established by
M. Sars (1866) for his new species Oligntrochus

vitreus M. Sars, 1866. A detailed description of

the new genus and species were published some
years later (M. Sars 1877). In the latter paper
M. Sars indicared the following characrers to dis-
tinguish his new genus from the genus
Myriotrochus Steenstrup, 1851: (1) “only a very
small number of microscopic calcarcous wheels
being found in the anterior and posterior part of
the skin of the body and none elsewhere”;
(2) “calcarcous wheels lie sunk in the skin of the
body, while in the Myriotrochus they project
above its surface supported on skin-stalks™;

(3) “the wheels have usually a smaller number of

rays [/.e. spokes]™: (4) “the rtentacle [in
Oligotrochus| [...] being more like those of the
Synapta, round, conically pointed and in their

14

outer part furnished with finger-like branches on
both sides of the stem [...] while in the
Myriotrachus they seem as in the Chiradota to be
disk-like or hand-shaped at the extremity (tenta-
cula peltato-digitata) their outer half being broa-
der and flactened on the ourside, and having
finger-like branches on the margin™ (M. Sars
1877: 56-57).

Later Oligotrochus vitrens was synonymized with
Myriotrochus brevis (Huxley, 1852) by Daniclssen
& Koren (1879). The latter name also was syno-
nymized with Myriotrochus rinkii Steenstrup,
1851 by Litken (1857). Correspondingly the
genus O/zgotrm/ms was regarded as a synonym of
the genus Myriotrochus.

(u)stcrgrcn (1898) in his famaus paper dealing
with the system of the apodid holothurians placed
two species, M. rinkii and M. vitrens, in the genus
Mpyriotrochus. Later, Ostergren (1903) gave a detai-
led description of Myriotrochus vitreus which era-
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sed all doubts on the validity of this species. At the
same time, he believed rhat the difterences bet-
ween M. rinki; and M. vitrens are not strong
enough o place these species into two different
genera and considered Oligotrochys 2 junior syno-
nym of Myriarrechus. Ostergren’s opinion was
accepted by H. L. Clark (1907) in his monograph
on apodid holothurians, and by following authors
of local faunas (Mortenscn 1924; Kochler 1927).
In 1935, Sven Heding studied some new mate-
rial of M. witrens. Tollowing Ostergren (1898,
1903) he believed thac differences in wheel cha-
racters and in wheels disposition in the body wall
are not important enough to place M. vitreus and
M. rinkii into two separate genera. However, he
stressed the peculiarity of the tentucle structure
of M. wvitrens (Heding 1935: 23): “The tentacles
are very conspicupus, being rather stiff, and ‘pin-
natc’ having the digits placed on the sides. The
shape of the tentacles is thus very different from
that of the tentacles of AL rinkir.” He proposed
to keep M. vitrens in the genus Myriotrochus, but
to placc this species in a separate subgenus
Oligotrochus, In the most recent papers dealing
with the family Myriotrochidae (Belyaev &
Mironov 1982: Gage & Billetr 1986) Heding's
suggestion was not cited or commented on,
although Belyaev & Miranov (1982) presented
new data on rthe morphology of the calcareons
ring of M. vitrens, and Gage & Billert (19806)
described a new species A, clarki which is very
close o M. vitreus.

Diagnoses of the genus Myriorrochus and subge-
nus Oligotrechus, descniption of two new species,
Myriotrochus (Oligotrochus) rotulus and
M. (O.) neacaledanicus. and some notes on other
species placed in Oligotrochus are given below.

METHODS

Following Belyaev (1970), Belyaev & Mironoy
(1982) and Gage & Billett (1986) for description
of the wheel ossicles from the body wall I use the
following parameters: D, wheel diameter (um);
S. number of spokes: T, number of teeth; S/T,
proportion of spokes to teeth (%); 11, woth
length (pim); and the ratio Lv/D (%).

The hub centre is sometimes surrounded by a
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circle of small oval or triangular perforations
which correspond in number to that of the
spokes (Figs 3, 4). This feature makes it possible
to use some additional characters for wheels des-
cripuion: Dhp, the diameter of the primary hub
or internal hub diameter, e, diameter of the
circle inside the circle of the hub pertorations
(pm); the acio Dhp/D (%): Dhs, the secondary
hub diameter, Ze. the dimmeter of the large hub
itself; the ratio Dhs/D; Lo, the length of the hub
perforations (pm); and the ratio Lo/D (%).

SYSTEMATICS

Genus Myriotrochus Steenstrup, 1851

Myriotrochus Steenstrup, 1851: 60. — Liitken 1857:
21. - Semper 1868: 8. - Théel 1877: 2; 1886:
37. - Lampert 1885: 23, — Ludwig 1889-1892:
360. — H. L. Clark 1907: 127. — Heding 1935:
19. — Tortonese 1938: 205. — Belyaev & Mironov
1982: 94, fig. 15.

DIAGNOSIS

Myriotrochidac with twelve tentacles. Calcareous
ring consists of ten pieces. Two dorsolateral
pieces are double, Ve, possess two anterior pro-
cesses and additional frontal excavations for ten-
tacular ampullac of two cxura tentacles. Other
picces have ane anterior process cach. Radials are
pertoratcd for the passage of the radial nerves.
Intestine has a loop. Gonads are paired. Body
wall ossicles wheels with a flat hub, nine to
twenty-five spokes and large teeth on the inner
part of the rim; the teeth are directed towards the
centre of the wheel (myriotrochid type).

Subgenus Ofigotrochus M. Sars, 1866

Oligorrachus M. Sars, 1866: 200 (pro genus); 1877: 57
(pro genus). — G. Sats 1872: 29 (pro genus). — Heding
1935: 21,

Tyer seecies. — Oligotrochus pitrens M. Sars, 1866,
by original designation.

SPECIES INCLUDED, — Subgenus includes five species:
Oligotrochus vitreus M. Sars, 18665 Myriotrochus
bathybius H. L. Clark, 1920; M. clarki Gage et Billet,
19865 M. neocaledonicus n.sp., and M, rom%u: n.sp.
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DIAGNOSIS

Myriotrochus with large conical tentacles with
two to five pairs of small lateral digits or (?)
without digits. There are no ossicles in the ten-
tacles. Calcarcous ring massive, stout, with
undulating posterior edge. Body wall ossicles
wheels of myriotrochid type with whole hub
and/or with hub perforated by a circle of holes.

DIsCusston

The subgenus Oligotrechus is characterized by
having conical tentacles which have small finger-
like lateral digits whereas the subgenus AMyrio-
trochus is characterized by palm-like “peltato-
digitate” tentacles. This difference is clearly seen
in Figure 1, compating Heding’s figures of the
tentacles of M. (Ayriotrochus) rinkir (type species
of the nominotypical subgenus Myrivtrochus) and
M. (Oligatrachus) vitrens (wpe species of the sub-
genus Ofigotrochus), Vhe drawings and descrip-
tion of the tenracles of other species of the
subgenus Oligotrochus can be easily found else-
where: A, (O vitreas in M. Sars (1877: 51,
table 7, figs 4, 5) and Ostergren (1938, wafl, 1,
fig. 8); M. (O.) clurki in Gage & Billect (1986:
250, figs 17A, B)s M. (O.) barhybius in
H. L. Clark (1920: 126); M. (O.) bathybius from

Northeast Atlantic in Gage & Billete (1986: 234-
235, figs 3E, [); M. (O.) neocaledonicus (Fig. 2).

Myriotrochus (Oligotrochus) vitreus
(M. Sars, 1860)

Oligotrachns vitrens M. Sars, 1866: 200; 1877: 49,
table 7, figs 1-17. - G, Sary 1872: 30. — Daniclssen &
Koren 1879: 111. ~ Stornn 1879: 22,

Myriotrachus vitrens - Ostergren 1898: 1195 1903: [8;
1938: tafl. 1, fig. & afl. 2, fig. 12, - Clark 1907: 128,
plo 8, figs 15-20 = Grieg 1912 12: 1914; 140, 1928:
17, - Mortensen 1924; 2356, fig. 128 1927; 438,
fig. 269. - Koehler 1927: 2385, — Morrensen &
Licherkind 1928: 32, fig. 64. — Heding 1931:
6Y5. — Djakonov 1933: 159, — Belyaev & Mironov
1982: 97, figs 9, 17 Hoisater 1990: 100. — Madsen
& Hansen 1994: 122, figs 64, 82-3, 84, 83, map 34.

Myriotrochus {Oliguerochusy vitrens — Vleding 193S: 23,
figs 3-7, pl. 1. figs 1-3, pl. 2, figs -8, 13-22. 26-28,
pl. & figs 1, 2.

ﬂ?n'/un'nv/:m brevis — Danielssen & Koren 1882: 31,
wble 3, figs 5-7.

Nouo Alysietrachus virrens — Verrill 1874: 413 =
Myriotrochus 1vinkii Sweenserup, 1851,

Non Myviotrvochus vitrews = Cherbonnier 1970: 1269
= Myrivsrochus clarki Gage ot Billery, 1986.

Non /\f_w'imrm'/uu vétreus wmeridionalis — Salvini-

Mawen 1977: 76 = Protorrvebus meeridionalis (Salvini-

Plawen, 1977).

Fic. 1 — Tentacle; A, Myriotrochus (Myriotrochus) rinkii Steenstrup, 1851; B, Myriotrochus (Oligotrochus) vitreus (M. Sars, 1866).

Redrawn from Heding (1935).
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REMARKS

The anatomy and morphology of this species are
well described in several papers (M. Sars 1877;
Ostergren 1903; Heding 1935; Belyaev &
Mironov 1982). The species is distributed near
Scandinavia from Skagerak to Lotowen and has
also been mentioned necar the Faroce Istands. It
lives at the depth of 90-700 m on muddy bot-
tom (Madsen & Hansen 1994), The record near
the Faroe [slands (Madsen & Hlansen 1994:
map 34) requires confirmation as this location is
much further from the well-known distribution
area of this species than from where the closely
related species M. clarki has been found.

Myriotrochus (Oligotrochas) clarki
Gage et Billete, 1986

Myriotrochms clavki Gage et Billew, 1986: 247, figs 1,
7D, 9D, 13-17, 18A,
Myriotrochus vatrens — Cherbonnier 1970: 1269.

MATERIAL LXAMINED. — Northeast Adantic. RV
Thalassa, sen 825, 42°22°4N, 9°28"2W, depth 480-
520 m, muddy sand wich clay and pebbles,
21.X.1968, 1 specimen deposited in the Maséum
national d'Mlistoire naturelle (MNHN), Paris,
No. EcHh 2511.

REMARKS

This species is very similar to M. vitreus and it
was described from the Rockall Trough ac depehs
berween 1605 and 2515 m anly recently. The
specimen described by Chlierbonnier as
Myriotrachus vitreus is 15 mm long and 3.5 mm
in diameter without ossicles in the body wall,
The stout calcareous ring, which has high ventral
and lateral pieces (the ventral picces are twice as
long as the dorsal ones), is very similar to the cal-
carcous ring ot M. witrens and M, clarki. Twelve
conical tentacles have one or two pairs of small
lateral digits. These characters emable this speci-
men to be wenrified as ML clarki, which also has
two pairs of small lateral digits on each tentacle,
contrary ro M. vitrens which has four to five pairs.

Myriotrochus (Oligotrochus) bathybins
H. L. Clark, 1920

Myriotrochus bathybius H. L. Clark, 1920: 126, pl. 4,
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fig. 3. — Carney & Carey 1976: 69. — Gage & Billett
1986: 234, figs 1, 3-6, 7A, B, 9A, B, 18B.

REMARKS

This species was described from the eastern tro-
pical Pacific, 4°33°S, 87°42°30"W, from the
depth of 3665 m (H. L. Clark 1920), and later
was mentioned withour description by Carney &
Carey (1976) from the Oregon coast ac a depth
of 4000 m. Gage & Billete (1986) described spe-
cimens from the Rockall Trough, and Porcupine
Seabight, in the Northeast Atlancic (1800-
4310 m) with wheels that have the hub perfora-
ted by a circle of holes, as M. hathybius. They
also cited the unpublished data of the late
Dr Bene Hansen conceruing myriotrochid speci-
mens from the South Adantic and Indian
Oceans identified as M. bathybins.

The wheels of rhe Northeast Atlantic specimens
described by Gage & Billete (1986) differ
somewhat from the wheels of the holotype of
M. bathybius (Vigs 413, C), and there are there-
fore some doubts as 1o the identificacion of the
Northeast Atlantic specimens as M. bathyhius.
Unforumarely, the holotype of M. batlybius sco-
red in the Museum of Narural History,

FiG. 2. — Myriotrochus (Oligotrochus) neocaledonicus n.sp.;
anterior part, view from above, Scale bar: 1 mm.
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FiG. 3. — Myriotrochus {Oligotrochus) neocaledonicus n.sp.; A-B, large wheels from the body wall; C, wheel with reduced teeth;
D-E, small wheels from 1he anterior portion of the body. Scale bar: 100 pm.

Smithsonian Institution, Washington D.C. is
almost lacking wheels and rhe microscopical slidc
with wheels described by H. L. Clark (1920) is
untraceable. Thus, it is necessary to find new
material from the type locality of M. bathybius
for redescription. Only then will it be possible to
justify the determination of the Northeast
Atlantic maccrial as M. bathybius.

Myriotrochus neocaledonicus n.sp.

MATERIAL EXAMINED. — New Caledonia. Loyalty

18

fslands Basin, expedition Biogeocal, RV Coriolis,
stn CP232, 21°33781-21°34°04 S, 166°19'84-
166"2718 E, 760-790 m depch, beam trawl,
12.1V.1987, holotype stored in the MNHN,
No. FEcHh 8007.

Ervmoroay. — The species is named after the New
Caledonian region.

DESCRIPTION

The fragment of the anterior portion of the body
with the calcareous ring is 3 mm in diameter and
1.2 mm long; the shapeless body fragment is

ZOOSYSTEMA « 1393 - 21 (1)
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Fig. 4. — Comparison of the wheels of Myriotrochus (Oligoirochus) neocaledonicus n.sp. and M. (O.) bathybius H. L. Clark, 1920;
A, M. (O.) neocaledonicus n.sp. (holotype); B, M. (O.) bathybius from Northeast Atlantic (SMBA, stn ES27); C, M. (O.) bathybius
from Pacific, holotype (recrawn from H. L. Clark 1920, pl. 4, fig. 3). Scaled to the same size.

TasLE 1. — Parameters of the common wheels of Myriotrochus (Oligotrochus) neocaledonicus n.sp. See “Methods” for abbrevia-
tions.

Parameter D S T ST Dhp Dhp/D Dhs Dhs/D Lo Lo/D Lt Lt/D
(m) (%) (bm) (%) (pm) (%)  (m) (%) (pm) (%)
300 16 25 8.3 145 483 13 43
330 17 27 63.0 25 7.6 160 485 11 3.3 65 19.7
350 15 26 577 20 57 170 486 11 3.1 70 20.0

360 16 28 57.1 28 7.8 180 50 12 3.3 63 115
365 16 26 61.5 28 7.7 185 50.7 13 3.6 75 20.5
395 18 27 66.7 30 7.6 185 46.8 15 3.8 65 16.5

410 17 28 607 35 B85 205 50 15 37 80 195

410 17 29 586 30 73 205 50 20 49 80 195

450 16 29 552 33 73 235 522 20 44 90 200
n 9 3 8 8 9 9 9 9 9 9 8 8
mean 3744 164 275 6006 282 754 1856 49.46 144 3.83 735 192

059 95 1.4

c 462 09 1.2 3.68 4.5 0.80 26.9 1.58 35

TasLE 2. — Parameters of the small wheels of Myriotrochus {Oligotrochus) neocaledonicus n.sp. See "Methods" for abbreviations.

Parameter D S T SIT Dhp Dhp/D Dhs Dhs/D Lo Lo/D Lt Lt/D
(pm) (%) (pm) (%) (km) (%) (pm) (%) (pm) (%)

120 14 25 56.0
155 15 25 60.0 18 11.6 80 616 10 6.5
160 15 25 60.0 20 12.5 73 45.6 10 6.3 32 20

i85 15 26 57.7 20 10.8 95 51.4 11 6.0 37 20
n 4 4 4 4 3 3 3 3 3 3 2 2
mean 155.0 148 253 5842 193 11.63 827 49.53 103 622 345 20
o 26.77 050 050 1948 1.15 0850 11.24 3.408 058 0.25 354 0

5 mm long. The skin is semitransparent; the find the lateral digits but this may be caused by
colour in alcohol is whitish. contraction of the specimen and/or poor conser-
There are twelve conical tentacles. I could not  vation. Tentacles are attached to the frontal side
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TasLE 3. — Wheels parameters of Myriotrochus (Oligotrochus) neocaledonicus n.sp., M. (Q.) bathybius from Central Pacific (after
H. L. Clark 1920, pl. 4, fig. 3), M. (O.) bathybius from SMBA, stn ES27, Northeast Atlantic and M. (O.) bathybius from Northeast
Atlantic (data on all Northeast Atlantic SMBA specimens which had been investigated by Gage & Billett 1986). See "Methods” for

abbreviations.
o & @ , ey e ey
Fo & & & fo & & &
S S S Ne G S S Se
O F® FF P s ¥ PP P
N o & N e Al o
Y 0% O O ¥ 0% 0 O

¢ Ko (N I S5 WS (N Y

Character A\ D\ S Character o O 3

D (um) Dhs (ym)

mean 306.9 300 326.7 312.1 mean 159.8 130 157.5 -

n 13 1 6 339 n 12 1 6

G 112.8 40.3 Iy 52.1 19.0

min. 120 275 209 min. 73 130

max. 450 380 398 max. 235 185

S Dhs/D (%)

mean 15.9 13.0 17.0 15.5 mean 49.5 43.34 8.3 -

n 13 1 6 108 n 12 1 6

G 1.1 2.6 o 2.0 2.0

min. 14 13 10 min. 45.6 457

max. 18 20 23 max. 52.2 51.6

T Lo (pm)

mean 26.8 38.0 35.0 31.5° mean 13.4 17.0 21.3 -

n 12 1 6 106 n 12 1 6

G 1.5 2.5 o 3.5 2.3

min. 25 32 26 min. 10 18

max. 29 38 40 max. 20 25

ST (°/o) Lo/D (%)

mean 59.5 34.2 48.7 50.3 mean 4.4 6.7 6.5 -

n 12 1 6 106 n 12 1 6

o 3.2 8.1 G 1.2 0.3

min. 55.2 40.6 34 min. 3.1 6.2

max. 66.7 62.5 82 max. 6.5 7.0

Dhp (pum) Lt (um)

mean 26.0 40 28.5 - mean 65.7 38 485

n 12 1 6 n 10 1 6

c 5.6 4.8 o 18.5 6.5

min. 18 22 min. 32 38

max. 35 35 max. Q20 55

Dhp/D (%) Lt/D {%)

mean 8.6 13.3 8.7 — mean 19.1 12.7 14.8 -

n 12 1 6 n 10 1 6

G 2.0 0.8 s 1.7 0.8

min. 5.7 7.6 min. 15.2 13.8

max. 12.5 9.5 max. 20.5 19.6

of the calcareous ring and are directed towards
the oral orifice (Fig. 2).

Calcareous ring consists of ten picces. The height
of the pieces decreases slightly from ventral to
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dorsal side. The posterior surface of the picces is
concave, thus the lower contour of the ring is
undulating. The anterior processes are relatively
short.
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TasLE 4. — Parameters of the wheels of myriotrochid type of Myriotroctius (Oligotrochus) rotulus n.sp. See "Methods” for abbrevia-

tions.

Parameter D S T ST Dhp  Dhp/D Lt LvD
(pm) (%) (hm) (%) (hm) (%)
70 1 19 579 13 18.6 16 22.8
70 12 19 63.2 12 171 17 24.3
5 12 20 60.0 14 18.7 17 22.7
78 13 21 619 18 23.1 17 21.8
80 12 22 54.6 18 22.5 18 22.5
n 5 5 5 5 5 ) 5 5
mean 73.3 120 198 595 15.0 19.99 17.0 22.82
c 4.6 0.7 1.3 3.41 2.8 2.63 0.7 0.91

Unfortunately, owing to the poor condition of
the material it is impossible to describe the inter-
nal anatomy of the species.

Calcareous ossicles of the body wall are represen-
ted only by wheels with perforated hub. The
large hub has small perforations of triangular or
oval-triangular shape forming a regular circle
(Fig. 3). Number of perforations cortesponds o
the number of spokes. Wheels in the body wall
have a large size ranging from 300 to 450 pm.
Wheel parameters are given in Table 1,

In the very anterior portion of the body, close to
the calcarcous ring, there are wheels of the same
structure as just described, but of much smaller
size 120-185 pm in diameter (Fig. 3D, E).
Parameters of these small wheels are given in
Table 2

Comparison between the wheels of M. neocaledo-
nicus and M. bathybius are given in Table 3.
Wheel teeth vary in size and are almost lacking
in one wheel (Fig. 3C).

There are no calearcous ossicles in the tentacles.

DISCUSSION

The single myriotrochid species characterized by
the wheels with hub perforated by a circle of
holes is M. hathybius H. L. Clark, 1920.

Because of the lack of information of the calca-
reous ossicles on the holotype of M. bathybius
the only way to compare M. neocaledonicus with
M. hathybius is 10 use Clark’s description and
drawing (Clark 1920: 126, 127, pl. 4, fig. 3).
During my visit to the London Nawiral History
Museum in 1985 | studied the wheels ossicles of
Gage & Billett’s specimens from the Northeast
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Adantic (SMBA, stn ES27, 54°40°N, 12°16'W,
2880 m). This gave me the opportunity to com-
pare the new species with the Northeast Atlantic
specimens, nor only by means of tradidonal cha-
racters, but also using such parameters as the
inteenal hub diameter and the length of the hub
hole.
The wheels of Northeast Adantic specimens des-
cribed by Gage & Billett (1986) differ somewhat
from the wheels of the holotype of M. bathybius.
Thus, [ compare M. neocaledonicus with the
holotype of Af. !mr/yyluux, and with the
Northeast Atlantic specimens identdfied by Gage
& Billewr (1986) as M. bathybius .\eplr.m:ly
(Table 3).
The new species clearly differs from the holotype
of M. bathybius and trom the Northeast Atlantic
specimens in having a smaller length of hub per-
forations (Table 3). The average length of perfo-
rations in AL, neocaledonicus is 13.4 £ 1.0 pm, the
perforation length of the holotype of M. bathy-
bins measured from the drawing of H. L. Clark
(1920) is 17 pm and thie average perforation
length of the Northeast Atlantic specimen is 21.3
+ 1.0 pm. lecspondingly, the average Lo/D
ratios are 4.4 + 0.4%, 6.7% and 6.5 + 0.1%. The
shape of these perforations are triangular or
ovoid-triangular in M. neacaledonicus, and ovoid
in the holotype of M. bathybins and the
Northeast Adantic specimens of M. bathybius
(Fig. 4).
Unfortunately, the small number of wheels in the
specimens at hand did not allow to use traditional
statistical methods for comparing the wheel’s
parameters. The new species differs in having a
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Fia. 5. — Myriotrochus rotufus nsp.; A-F, wheels with fused spokes; E-F, wheels with some teeth merged with each other;

G-1, wheets of myriotrochid type. Scale bar: 100 um.

smaller number of teeth (Table 3) and hence by a
larger S/T ratio, Besides, M. bathybius seems to
live deeper than M. neocaledonicus. Up 1o now,
the new species has been collected from 760-
790 m depth, whereas AL bathybins was collected
in the Pacific from 3665-4000 m depth, and in
the Northeast Adlantic from 1800-4310 m depth.

Myriotrochus rotulus n.sp.

Myriotrachus sp. — Cherbonnier 1969: 359-360,
figs 6A-C,

MATERIAL EXAMINED. — Northeast Atlantic. Spain,
West Galician coast, RV 7halassa, stn 485, 43°47'2N,
8°48"1W, depth 485 m, muddy sand with abundant
lobigerinas, 8.VI1L. 1967, holotype stored in the

MNHN, Na, EcHh 3420,

ETymMO1 0GY. — From the Latin rotula, “small wheel”,

DESCRIPTION

The holotype is a fragment of the body wall,
30 mm long, Skin is semitransparent; the colour
in alcohol is whitish, Whecls are not very nume-
rous and were found in only one part of the trag-
ment, They lie in the skin separately, not
overlapping. Wheels arc not located in the papil-
lae contrary to the observation of Cherbonnier
(1969).
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Wheel ossicles are represented by two types: typi-
cal myriotrochid wheels, and wheels with fused
spokes. Typical myriotrochid wheels are not
common and I could find only five of them.
They are very small, only 70-80 pm in diameter
(Fig. 5G-I). Parameters of the wheels of myrio-
trochid type are given in Table 4.

Wheels with fused spokes are represented by
Fig. SA-E The spokes in this type of wheel are
swollen in the middle portion, slighdy nearer to
the hub than w the rim. Sometinies, these swol-
len pordons are fused leaving small oval holes
near the hub. The number of these holes corres-
ponds to the number of fused pairs of spokes and
ranges from two up to the total number of
spokes (Fig. SA-D). In the last case a new large
hub with a ring of small holes arises (Fig. 5A).
These wheels are similar to the wheels of
Myriotrochus bathybius. The wheels witlr fused
spokes, 160-195 ym in diameter are more abun-
dant, and are larger than myriotrochid wheels.
Parameters of the wheels with fused spokes are
given in Table 5.

Discussion
The specimen has been previously described by

Cherbonnier (1969) as Myriotrochus sp. However
in the slide collection of Cherbonnier (MNHN

ZOOSYSTEMA - 1893 - 21 (1)
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TaBLE 5. — Parameters of the wheels of fused type of Myriotrochus (Oligotrochus) rotulus n.sp. See "Methods” for abbreviations.

Parameter D S T ST Dhp Dhp/D Dhs Dhs/D Lo Lo/D Lt LD
(um) (%) (um) (%) (um) (%) (pm) (%)  (um) (%)
160 15 24 15.0 53 33.1 32 20.0
160 15 25 600 23 14.4 50 31.3 38 238
162 17 26 65.4 28 17.3 53 32.7 38 235
170 17 24 708 30 17.6 55 32.4 38 22.3
170 14 24 58.3 25 14.7 52 30.6 40 23.5
170 14 24 583 25 14.7 50 29.4 38 224
172 16 25 640 25 14.5 35 20.3
175 16 33 189
180 16 24 66.7 30 16.7 60 333 15 8.3 40 222
183 18 27 66.7 28 15.3 60 328 17 9.3 45 246
185 17 27 63.0 30 16.2 53 28.6 17 9.2 40 21.6
185 17 27 630 28 15.1 57 308 40 216
190 17 26 654 25 13.2 55 28.9 38 20.0
195 18 31 58.1 32 16.4 60 30.8 40 205
n 14 14 12 12 14 14 12 12 3 3 13 13
mean 1755 16.2 258 633 276 15.71 548 3123 163 8.94 386 22.03
o 11.1 13 20 40 3.1 1.53 3.7 1.65 1.2 0.53 3.0 1.52

Paris) the slide with the cslcareous ossicles of the
holotype is lubelled as “AfL. rotulus, sp.n.”. The
specimen irself was stored wgether with the spe-
cimens of M. vitreas. Apparently, at first,
Cherbonnicr was intending to describe the speci-
men as a hew species, but later preferred 10 des-
cribe it without giving a new name, considering
it to be close to M. vitrews. 1 prefer 1o keep the
name used on the label by Cherbonnier. The
opinion that this specimen belongs w a new spe-
cies of Myriotrochus-has been expressed by
Belyaev & Miranov (1982, p. 111: "Undoubted-
ly this is a new species, close to M. bathybius
Clark in wheel structure”),

The spectimen deseribed is lacking its anterior
end, so it is impossible to determine the number
of tentacles. The close resemblance of fused type
wheels to wheels with hub perforared by circle of
holes, as in Myriotrochus barhybins and M. neoca-
ledonicus n.sp., clearly points the great similarity

between the new species and the spectes mentio-
ned above. Thus, 1 prefer to place the new spe-
cies in the twelve-tentacle genus Myriotrochus
Steenstrup, 1851, racher than in the ten-tentacle
genus Prototrochus Belyaev et Mironov, 1982,
both genera having wheels of the myriotrochid
type.

In some wheels, a quarter to third of the total
number of teeth are merged with cach other
(Fig. SE, F).

M. rotulus differs from all species of Prototrochus
and A’[)rrimror/)m in huving wheels with “fased
spokes” besides wheels of the typical myriotro-
chid type. In M. ratulies these wheels usually have
less hub perforacions than spoles because not all
of the spokes are fused. This character clearly dis-
tinguishes the new species from M. bathybius and
M. neocatedonicus (see H. L. Clark 1920; Gage &
Billew 1986). M. votulus also differs from these
species in having'smﬂller wheels.

KEY TO SPECIES OF THE SUBGENUS Oligotrochus

la. Wheels of typical myriotrochid type with whole hub; ventral pieces of the calca-

reous ring two times higher than dorsal picees

1b. Wheels with hub penetrated by a completely or partly developed cirele of perfora-

tions; sometimes typical myriotrochid wheels with whole hub also oceur

ZOOSYSTEMA « 1999 « 21(1)
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2a. Diameter of wheels 50-90 pmy; average S/T ratio 59-61%: tentacles with four to five
pairs of lateral digits oo M. (O.) vitreus M. Sars, 1866

2b. Diameter of wheels 56-244 (mean 122) pmy; average S/T ratio 49%; tentacles with
two pairs of lateral digits woovvciveneenenciecen M (O.) clarki Gage et Billett, 1986

3a. Wheels 160-195 pm in diameter with spokes swollen in their middle portion; some

of these swollen portions are fused to cach ather leaving small oval perforations near
the hub; the number of these perforations correspond to the number of fused pairs of
spokes and ranges from two up to the total number of spokes ... AL (O.) rotulus n.sp.

3b. Wheels 120-450 pm in diameter with hub penctrated by a complete circle of perfo-

rations

4a. Average ratio Lo/D 6.5-6.7%; tentacles with three to four digits on each side .........

......... M. (O.) bathybius H. L. Clark, 1920

4b. Average ratio Lo/D 4.4%; tentacles do not have (?) lateral digits ... R E—
.................................... ceerereeesnsneereeseneneeesesessenenennenennns M. 11€0CAledonICHS NS,
CONCILUSION cies of the nominotypical subgenus Myriatrochus.

My own studies on the morphology of wheels
and calcarcous rings in the genus Myriotrochus
have convinced me that AL vitrens (M. Sars,
1866), M. clarki (Gage ¢ Billew, 1986), M. rotu-
lus nsp., M. bathybius H. L. Clark, 1920 and
M. neocaledonics n.sp. are closely related. All
these species have conical tentacles bearing small
lateral digits of the quasi “pelrate” type (except
for M., rotulus, the head part of this species being
unknown) which are quite different from the
tentacles of the “peltato-digitate” type characte-
ristic of M. rukii. the type species of the genus
Myriotrochus and correspondingly the type spe-

B

Hence, the character proposed by Heding to
separate the subgenus Oligotrochus characierizes
this above mentioned group of species.

The main diagnostic characters used in the raxo-
nomy of the subgenas Oligotrochs are the form
of the wheels, the cleareous ring structure, and
the number of wentacle digits.

The origin of wheels with the hub perforated by
a circle of hales, which is typical of M. bathybius
and AL neocaledonicus, is obvious, The large hub
with the circle of perforations is the resule of the
fusing of the swollen middle part of the spokes.
One can easily observe this fusion in statie nas-
cenei 1 the wheels of M. ratulus. We find all the

FiG. 6. — A morpnological series which iiiusirates 1he origin ot the wheels with wide hub perforated by a circle of holes;
A, Myriotrochus (Oligotrochus) vitreus (M. Sars, 1866) (after Heding 1935, fig. 3-1); B, M. {O.) rotulus n.sp.; C, M. (O.) bathybius

H. L. Clark 1920, pl. 4, fig. 3. D, M. (O.) neocaledonicus n.sp.
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cransitional forms, from wheels with only two
holes to wheels with a complete circle of perfora-
tions (Fig. SA-D). It is interesting ro note that
typical myriotrochid wheels also occur in this
species, though they are not as abundanc as
wheels with fused spokes. 11. 1. Clark (1920:
126-127) found developing wheels in M. bathy-
bins and described this process: “When the length
of the spokes is somewhar grewer than the dia-
meter of the original hub, a swclling appears near
the middle of each spoke and as thesc swellings
widen they come in contact and fuse with cach
other, leaving the circle of small oval holes,
which apparently never {ill up.” In one Northeast
Atlantic specimen, Gage & Billerr (1986: 236,
fig. 4) also found the different stages of develop-
ment from the typical myriotrochid wheels ro
wheels with hub perforated by a circle of holes.
Thus, the development of wheels 1ypical of
M. bathybius reflects the origin of wheels with
perforated hnb. Tt i alsa intercsting to” note that
in M. clarki Gage & Billert (1986: 252,
fig. 16A, B} found that “the large wheels showing
fusion of adjacent spokes around the hub, resul-
ting in a greatly enlarged central pare of the
wheel, arc reminiscent of M. bathybius. They dif-
fer from the latter species in lacking a ring of
small oval perforations around the hub.” This
indicates that species of the subgenus

M. (O) vitreus

M (O) clarki

M. (O) rotulus

? M. (O.) bathybius

M. (O.) neocaledonicus

Fic. 7. — Possible phylogenetic relationships of the species of
the subgenus Oligotrochus, based on wheel shape, difference
between dorsal and ventral pieces of the calcareous ring and
number of tentacular digits.
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Oligotrachus have a tendency to form wheels with
wide hub resulting from the fusion of the disral
parts of the spokes. Possibly, this process is
connecied with the large size of the wheels. The
miterial examined allows 1o deseribe a morpho-
logical series which illustrates the origin of the
wheels with wide hub perforated by a circle of
holes (Fig. 6). This series can be regarded as a
polarized transformation series in the tcrms of
cladistic sysiematics. The small typical myriotro-
chid wheels of M. vitreus are placed at the begin-
ning of this scrics. The following stages are
represented by the different wheels of M. rotufus,
which demonstrare all intermediaie stages of the
fusion of the middlc portion of the spokes, a
fusion ranging from two o all spokes. The next
stage is represented by the whecls of M. buthybius
which havc a complere circle of oval perforations.
The whecls of M. weocaledonicus, which have a
circle of very small triangular perforatdions, com-
plete the serics. A side branch of this morpholo-
gical series was found in only one specimen of
M, ¢lorki, which is represented by whecls with
wide hub produced by the comnplete fusion of
adjacent spokes around the primary hub.

The calcarcous ring having cansiderable diffe-
renves in height between the ventral and dorsal
picces, and large posterior processes, which is
characteristic of M, vrtreus and M. clarki, s to be
regarded as a derived character. This character
separates those species from M. bathybins and
M. neocaledonicus which have a more simple
structure of the calcareous ring,

A tentacle with three o five pairs of lateral digits
is to be considered as a primidive character.
Tentacles with one or two pairs of digits, or
withouct digits, s a more advanced character
which can be casily derived independently.
Possible phylogenetic relationships of the species
of the subgenus Oligotrochus, based on wheel
shape. difference berween dorsal and ventral
pieces of the calearcous ring and number of ren-
tacnlar digits, are represented in Figure 7.

The characrers of the calearcous ring and wheel
struceure ‘lnd]CH“‘.‘ [hﬂr lht‘rc are two grnllps Of
species, the first including M. vitrens and
M. clrki, the sccond M, bathybius and M. neoca-
ledonicus. In the first group M. clarki is apparent-
ly more advanced than M. vitreus because the

b
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former species has larger wheels, sometimes with
wide hub, and tentacles with only one or two
pairs of digits. In the second group, M. neocale-
donicus having small triangular holes in the hub
of the wheels, and being without lateral tentacle
digits (the last characrer requires confirmation
with new material) is apparently more advanced.
M. vitreus and M, clark seem o be relared with
M. bathybius and M. neocaledonicus, The latter
pair is characrerized by evolved type of wheels
with hub perforated by a circle of holes.
Nevertheless, the first pair of specics, which have
primitive wheels. cannot be considered the
ancestor of the AL bathybius-M. weocaledonicus
group because M. vitreus and M. clarki Iave the
advanced tvpe of calcarcous ring. Unforrunately,
because the data on the structure of the calca-
reous ring and tentacles of AL rotulis are missing
the relationship of this species 1o athers cannot
be determined. Wheel characters of M. rorulus
suggest that it is more closely related to the
M. bathybius-M. neocaledonicus group.
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